###### Strengths and limitations of this study

-   To the authors' best knowledge, this is the largest multicentre randomised controlled trial to analyse the effectiveness and implementation of an intervention on benzodiazepine prescription practices among general practitioners (GPs).

-   The study will include healthcare practices working in real-world conditions that are representative of the target population for whom the intervention is intended. However, it is possible that GPs from practices that participate might be more motivated to change their practices than those who refuse participation.

-   We recruited the healthcare centres before randomisation to avoid possible selection bias.

-   Intracluster contamination between healthcare centres may occur within the same organisation, however, potential contamination biases result towards the null hypothesis.

-   Outcome assessment will be blinded to the control and intervention arms. Blinding of participants and healthcare professionals is not possible due to the nature of the intervention.

Introduction {#s1}
============

Benzodiazepines (BZDs) are mainly used to treat anxiety and sleep disorders, but also as an add-on therapy for patients with schizophrenia, depression and alcohol withdrawal. These drugs also have anticonvulsant properties and are muscle relaxants.[@R1]

Prescription guidelines recommend short-term use of BZDs, no longer than 4 weeks for insomnia[@R2] and 4--8 weeks for anxiety,[@R3] because long-term use can lead to tolerance and dependence, and other adverse effects such as somnolence, daytime drowsiness, cognitive decline,[@R4] falls resulting in hip fracture[@R7] and motor vehicle accidents.[@R10] Moreover, some recent studies found an association of regular use of sedative drugs with increased mortality.[@R13] Despite these recommendations, many studies reported long-term use and overprescription of BZDs, particularly in older people.[@R16] In contrast to the declines in BZD use in other European countries during the last decade, BZD use continues to increase in Spain.[@R18]

Most BZDs are prescribed in primary care by general practitioners (GPs), and the prevalence of their use varies enormously among countries, regions and healthcare settings.[@R20] BZD use depends on several factors,[@R21] including sociodemographical characteristics of the patient (age, sex and comorbidities), the prescribing habits of the physician, the expectation and perceptions of risks and benefits, and knowledge of alternative approaches.[@R22]

The recommended clinical regimen for deprescribing BZD is gradual tapering.[@R1] Several studies of discontinuation programmes and meta-analysis have shown this approach is effective in reducing long-term BZD consumption,[@R23] some of these approaches are under the guidance of a GP.[@R23]

Many medical interventions shown to be effective in research studies fail to translate into significant health outcomes, because of barriers to the dissemination of the evidence in routine clinical practice.[@R31]

Educational face-to-face meetings and workshops, as well as audit/feedback targeted to GPs, have been widely used in clinical practices to improve healthcare outcomes.[@R32] These approaches provide essential knowledge and practical algorithms from updated treatment guidelines, and are considered effective methods for improving professional practice and prescribing habits.[@R34] These approaches may also be useful for reducing the prescription of BZDs.[@R35]

We aim to analyse the effectiveness of an intervention consisting of an educational training workshop to GPs about the appropriate BZDs prescribing and strategies for successful deprescribing, monthly feedback about their BZD prescription and access to a support web page, to decrease the BZD prescription and the proportion of long-term BZD users. We also aim to analyse the implementation process of the intervention following the five domains of the Consolidated Framework For Implementation Research (CFIR).[@R31]

Objectives {#s2}
==========

Main objective {#s2a}
--------------

To evaluate the effectiveness of a primary care intervention in which GPs are given training in the initial prescription of BZDs and BZD deprescribing process for long-term users, monthly feedback on BZD prescriptions and access to a support web page, to reduce a BZD prescriptions measured by the defined daily dosage per 1000 inhabitants per day (DHD). A reduction of one DHD is interpreted as on average one patient in a representative group of 1000 inhabitants would have ceased from taking a daily standard dose of BZD, during the year analysed.

Secondary objectives {#s2b}
--------------------

To evaluate the effectiveness of the intervention on the proportion of BZD long-term users at 12 months:Total population.Individuals ≥65 years old.

To analyse the implementation process following the five domains of the CFIR.

Methods and analysis {#s3}
====================

Study design and setting {#s3a}
------------------------

A type 1 hybrid effectiveness-implementation two-arm cluster randomised clinical trial in a primary care setting will be performed in three regions of Spain: Balearic Islands (IbSalut), Catalonia (Institut Català de la Salut;Tarragona-Reus district) and Community of Valencia (Conselleria de Salut Universal; Arnau de Vilanova llíria district). The cluster design was selected because the allocation and intervention will be implemented at the level of the healthcare centre.

Eligibility criteria and recruitment {#s3b}
------------------------------------

All primary care healthcare centres from the Balearic Islands and the participating health districts of Catalonia and Community of Valencia will be eligible. A researcher will contact the head of each healthcare centre and explain the nature of the project and invite participation.

Inclusion criteria: Healthcare centres with acceptance from at least two-thirds of GPs to participate in the study.

Sample size {#s3c}
-----------

Sample size calculation was based on a reduction between groups of at least five BZDs DHD. The DHD is defined as the number of prescribed WHO's defined daily doses (WHO's DDDs)/1000 inhabitants/year. Mean DHD of BZD prescription in the participating regions was 75 and an SD of 18.7 DHD. This leads to our initial estimate that 220 GPs are needed in the intervention arm and 220 GPs in the control arm.

We also corrected for correlation among GPs within clusters using the inflation factor 1+p(m − 1),[@R38] where m is the mean number of observations per cluster and p is the intraclass correlation coefficient. Each participating healthcare centre will include approximately 10 GPs, the expected intraclass correlation coefficient between clusters is 0.05[@R39] and the cluster design effect is 1.45. Thus, the final target sample size is 638 GPs (319 in each arm).

Random allocation {#s3d}
-----------------

Randomisation will be stratified according to the DHD of the healthcare centre, proportion of patients older than 65 years and geographical region. Healthcare centres will be included if two-thirds of the GPs accept participation.

Concealment of allocation: After all eligible healthcare centres accept participation the coordinating centre will allocate them simultaneously to intervention or control group using a computer-generated random number tables.

Blinding {#s3e}
--------

GPs cannot be blinded to the intervention that seeks to modify their clinical practice, nor can the researchers be blinded to the allocation of the GPs. However, the researchers and the data analyst will be blinded to the final outcomes. The primary and secondary outcomes will be assessed by examination of the electronic prescription database for each GP. These data will be extracted and anonymised by an external data manager who is not involved in the study and is blinded to patient allocation.

Intervention {#s3f}
------------

The multifactorial intervention has three main components:Educational workshop training: GPs in the intervention group centres will attend 2-hour workshops in their workplaces. The content of the workshop will include:Rationale for prescribing BZDs: main indications; pharmacological properties (half-life, equivalent doses of the main prescribed agents); prevalence of long-term use; adverse outcomes and how to start a prescription.Strategies for deprescribing long-term BZD use: a patient-structured educational interview and tailored gradual tapering consisting of a 10%--25% reduction in the daily doses every 2--3 weeks.Audit and feedback: Each month, all participating GPs will be sent information about their BZD prescriptions in DHD, in a monthly data chart over the 12 months of the study ([figure 1](#F1){ref-type="fig"}), and a comparison of their data with the average of the healthcare centre and the region. At 0, 6 and 12 months, GPs will also receive a chart with their prescription in DHD compared with the GPs of the healthcare centre ([figure 2](#F2){ref-type="fig"}).Training and support web page ([figure 3](#F3){ref-type="fig"}): GPs will be given general information on BZDs, the rationales for BZD use and effective strategies to reduce BZD use. This will consist of a 20 min video that summarises the main aspects of the intervention, support information for GPs about adverse effects of BZD, equivalent doses of the different types of BZDs, a self-help leaflet for patients to improve sleep quality, and written recommendations that reinforce the educational information (risk and benefits, tolerance, dependence and clinical problems related to long-term use) provided by the GPs.

![Monthly information received by each general practitioner (GP) over 12 months. GP average DHD compared with the average of the healthcare centre and the region. DHD, defined daily dosage per 1000 inhabitants per day.](bmjopen-2018-022046f01){#F1}

![Comparative BZD prescription between GPs of the healthcare centre. BZD, benzodiazepine; DHD, defined daily dosage per 1000 inhabitants per day; GPs, general practitioners.](bmjopen-2018-022046f02){#F2}

![BenzoRed support web page for professionals.](bmjopen-2018-022046f03){#F3}

Attending the workshop training, downloads of the monthly feedback reports and visits to the support web page will be registered and monitored. Healthcare centres randomised to the usual care group will not receive any component of these interventions (training, feedback and access to the support web page).

Outcome assessment {#s3g}
------------------

Primary and secondary outcomes will be extracted from the electronic prescription drug claims database of the public health system of each region, under supervision of the pharmacist researchers of the study.

### Primary outcome measure {#s3g1}

The primary outcome measure is the GPs' DHD of BZDs at 12 months after the training workshop. We defined DHD as the number of DDD/1000 inhabitants/year. The definition of DDD by WHO is the 'assumed average maintenance dose per day for a drug used for its main indication in adults'. The included BZDs are all agents in the following Anatomical Therapeutic Chemical classification system-coded groups: N05BA, N05CD and N05CF.

### Secondary outcome measures {#s3g2}

#### Effectiveness {#s3g2a}

Proportion of long-term (\>6 months) BZD users at 12 months.

Proportion of long-term (\>6 months) BZD users aged 65 or more at 12 months.

We defined long-term use as daily use of a BZD for at least 6 months. GPs who decline to participate or left practice during the follow-up period will be asked to provide consent for analysis of their data at 12 months.

#### Implementation {#s3g2b}

The CFIR describes 39 constructs across five domains that systematically assess and articulate contextual factors that may influence the implementation process. The five major domains are: intervention characteristics, outer setting, inner setting, characteristics of the individuals involved and the process of implementation.

To explore all the constructs of the five domains of the CFIR, we will use a mixed methods approach.

#### Quantitative data {#s3g2c}

We designed a standardised form including 41 general and specific questions 10-point Likert scale type to assess the 39 CFIR constructs.

#### Qualitative data {#s3g2d}

Five focus groups of participants GPs will address all CFIR constructs to determine facilitators and barriers to the implementation. The focus groups will be conducted at the practices and will last about 90 min. They will be digitally recorded and transcribed verbatim by trained transcriptionists.

Patient and public involvement {#s3h}
------------------------------

Previous to the clinical trial, long-term BZDs users were invited to participate in a focus group to discuss the aspects they were concerned about BZD use to design a meaningful message targeted to patients, easy to understand with key aspects considered important in order to deprescribe BZD drugs.

About the burden of the intervention, our previous study showed that an intervention with a single visit was as effective as a more complex intervention adding several follow-up visits.

Patients or public were not involved in the design of this trial, the development of the research question or outcome measures.

Data management {#s3i}
---------------

Each GP's BZD prescription data will be coded using a unique numerical identification in a secured and validated electronic database. Logical checks will be performed to identify missing data and inconsistencies. The researcher and data analysts will have full access to these data.

Statistical analysis {#s3j}
--------------------

Estimated effects will be calculated by comparing the DHDs of GPs in the intervention and control groups at 12 months. A generalised mixed linear random effect models will be used to account for clustering at the level of the healthcare centre, and adjusted for baseline values of the outcome measures. All analyses will be performed on an 'intention-to-treat' basis (ie, all initially enrolled GPs will be included in the analysis according to the group to which they were assigned) and will be reported according to 2010 Consolidated Standards of Reporting Trials guidelines. Subgroup analysis of effectiveness by regions will also be performed. We will also test for significant differences in the baseline characteristics of the control and intervention groups using descriptive analysis. This will include calculation of means and/or proportions with CIs, and on robusts SDs (to account for clustering). We will test for differences in the implementation success by descriptive analysis of the CFIR constructs.

Ethics and dissemination {#s3k}
------------------------

This study will follow the principles outlined in the Declaration of Helsinki (seventh revision). The results of this study will be disseminated via peer-reviewed publications and conference presentations. All data will be available on request.
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